diseases. However, long-term exposure to pollutants can be seen in people that have lived near large cities for a long time (months and perhaps years).One study in Germany showed that the incidence of cardiovascular disease was more prominent in people who lived less than 150 m from a major street. Cardiopulmonary disease risk in such people is about 1.8 against normal individuals. These people have more calcification in the heart than others (9, 10) . There is a reverse relation between cardiovascular events and population amount. For example, people living at a distance up to 50 m, 51-100 m and 101-200 m from a crowded highway have an exposure risk ratio of heart disease at 1.8, 1.34 and 1.36 respectively in comparison to normal people (11) . Tehran is one of the most polluted cities in the world and there are many concerns regarding the public health caused by this pollution. Various studies have been done about the relationship between air pollution and cardiovascular and respiratory diseases as well as mortality and hospitalization rates in major cities in the world (7, 12, 13) . Similar studies are needed to be conducted in Tehran, Iran in other to highlight the long-term and short-term planning essential in health policy, environmental and traffic investigations. The aim of this study was to evaluate patients who referred with chronic obstructive pulmonary disease exacerbation in the emergency department (ED) and its relationship with the severity of air pollution.
Methods
A retrospective cross-sectional study was conducted in patients who were admitted at the ED in Rasol Akram hospital, Tehran, Iran follow by COPD exacerbation. The records of all hospitalized patients with a diagnosis of COPD exacerbation and marked with J44.9 code according to the International Classification of Disease version 10 (ICD10) code in 2 years (2010-2012) were extracted. Data of all patients were extracted after a thorough review. There was no sex and age restriction. Information of pollutants in every day of the year was provided by Office of Health and Environment of the Ministry of Health and Medical Education (MoHME) of Iran. Air pollutant concentrations were measured by 10 stations located in different parts of Tehran. In this study, pollutant standards index (PSI) was calculated for matched pollutant parameters and facility of data analysis. Collected data were statistically analyzed by SPSS version 16 using descriptive (mean and standard deviation) and analytical (t test and χ 2 ) tests. P < 0.05 was considered statistically significant.
Results

records of ED and 700 cases in hospitalized patients
were studied and finally 1658 cases were enrolled in our study. 567 and 1091 cases were related to 2010 and 2011 years respectively ( Figure 1 ). 887 patients (53.5 %) were male and 771 patients (46.5 %) were female. 69.5% (1152 cases) of patients were treated and discharged in the ED.
28.3% and 2.2% of patients were admitted in internal department and intensive care unit (ICU) respectively. Fifty patients (3%) died due to disease complication. 293 (17.7%) in the first day and about 90% in the first 5 days after complication were referred to the emergency room. The mean number of patients that referred with COPD exacerbation was less than two cases per day in most days of the year (62%, 226/365). The patients were highest in the summer months and early fall which continued in two consecutive years of this study. Hospitalization of patients due to COPD exacerbation in unhealthy days was more than healthy days ( Table 1) . The maximum pollutant concentration for CO, SO 2 and PM 10 was in the autumn, while in the case of ozone (O 3 ) the maximum contaminant level was in the summer ( Figure 2 ).
Discussion
According to the Energy Information Administration (EIA) classification of contamination, Tehran is one of the first ten polluted cities in the world as cities such as Mexico City, Cairo, Shanghai, Jakarta and Bangkok (7). According to Iranian Green Association, approximately 2 million vehicles travel and about 7 million liters of petrol is burnt daily in Tehran. Also, about 4-5 thousands of Tehran citizens die annually due to air pollution (7) . Air pollution in Tehran has a great role in health, social and economic indexes. Of the total 731 days, 105 days were polluted (14% of all days), while the number of patients in these days was about 431 people, equivalent to 26% of patients. The mean age of all subjects was about 71.1 years which was a little different between men and women (71.23 years in males and 70.91 years in females). A mortality rate of 3% (50 patients) was observed in the present study which is a high percentage. This can be justified by the fact that Rasool Akram hospital is a referral center for most critically ill patients. In a study conducted by Mills et al, 20 men with a history of myocardial infarction exposed to pollution from gasoline and diesel fuel (polluting particles with a diameter of about 300 microns) were investigated. The findings showed that the heart rate significantly increased (14) . On the other hand, air pollution can cause an increase in mortality for heart and pulmonary disease. In a study performed in 2003 in the United States, Europe and Israel, the authors concluded that each 10 μg/m 3 increase in PM 10 correlated with 4.2% and 1.97% increase in respiratory and cardiovascular disease (12) . This increase in mortality occurs a few days after exposure (lag-period). Lag-period is the time in symptomatic patients after exposure to pollutants that varies from 2-4 days to several weeks (3, 5, 7, 12) . However, it was not possible to show the relationship between death and previously contaminated days in this study. We could not do this as we did not have access to a lag-period calculation software. As this study was conducted in one hospital in the west of Tehran that has a different pollution pattern compared to central and east parts of the city, we cannot generalize this finding with the general pattern pollution in Tehran. On the other hand, this hospital is a referral center that most patients in the west, southwest and northwest of Tehran are brought here by EMS. In addition, findings showed that when the concentrations of Co, PM 10 or SO 2 increased and exceeded the normal limits, the referred patients to the ED with a diagnosis of COPD exacerbation increased significantly as well. But this association was not significant in the case of NO 2 and O 3 . The results also showed the highest correlation between COPD patients and hospital admission due to air pollution with PM 10 , so each unit concentration of PM10 increased 0.2% in patients admitted daily. This was also true for So 2 and Co with a less strong correlation. According to this study, the effects of pollutant particles in terms of impact on emergency admissions for COPD patients was as follows: CO <SO 2 <PM 10 . In a study entitled "Air pollution and health: a European epproach (APHEA)" (2) which was conducted simultaneously in 8 European cities, the relationship between daily concentrations of PM 10 and emergency admissions of asthma, COPD and respiratory diseases overall were investigated. In this study it was concluded that PM 10 concentrations increased the number of emergency room admissions for respiratory diseases, but this increase was different in ev-42  44  46  47  53  52  57  56  50  41  40  39   79  84  86  92  95  101  106  104  93  86  85 ery city (2) . According to the study of Zanobetti et al, air pollution can affect the mortality of patients not only for a few days, but also up to several months after exposure (3, 5) . Sunyer performed a study about the daily number of emergency hospital admissions in COPD patients in several cities in Europe, America, and Australia. Sunyer concluded that the admission of COPD correlated with high contaminant concentration days. Also, this association rate in Europe was less than the United States and Australia and the relative risk for COPD admission was higher in comparison with cardiovascular disease (1) . The investigation between the rate of heart emergency admis-sions and PM 10 was studied in a study by Zanobetti et al in several cities of the United States in 2005. The risk of hospitalization was 0.65% (95% CI: 0.3-1%) with 10 μg/ m 3 increase in PM 10 concentration (5). Unfortunately, no comprehensive studies regarding the association between air pollution and various diseases have been done in our country and conducted studies in this area have been sporadic and limited.
Limitations
The present study has some limitations that they can be resolved in future studies. For example, humidity and air temperature in addition to pollutant concentrations can be examined. Also, participants who referred to one medical ED were included in our study. This limits the generalizability of our findings thus more diverse participants from different parts of the city (different hospitals and EDs) to take part in the study is recommended. In this regard, more comprehensive information can be obtained for health and social policy managers.
Conclusion
Finally, the results showed that increasing the concentration of air pollutants; especially PM 10 , SO 2 and CO has a relation with COPD exacerbation symptoms. This also increases dispatches to the ED.
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